e describe three cases of postoperative haemorrhage, two after total hip and one after total knee replacement, treated by percutaneous embolisation. After diagnostic angiography, this is the preferred method for the treatment of postoperative haemorrhage due to the formation of a false aneurysm, after hip or knee arthroplasty. This procedure, carried out under local anaesthesia, has a low rate of complications and avoids the uncertainty of further surgical exploration. 
Vascular complications of total hip or knee arthroplasty are rare but because of the increasing number of these operations and of revision procedures the incidence is rising. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] These problems are associated with considerable morbidity, particularly if they are undiagnosed or if treatment is delayed. 2, 6, 9, 12 Percutaneous transcatheter embolisation of a false aneurysm associated with joint replacement surgery is a useful alternative to operative excision, and allows a simple resolution of postoperative haemorrhage. 1, 3, 4, 7, 8, 10, 11, [13] [14] [15] [16] [17] [18] [19] [20] We describe three cases of postoperative bleeding, two after total hip and one after total knee replacement.
Case reports Case 1. An 81-year-old man had had a cemented right total hip replacement 20 months previously. This was removed 15 months later because of deep infection. He received appropriate antibiotic treatment until the infection was controlled and underwent a revision procedure with a further cemented implant using the same lateral approach as had been used for the initial surgery. The drains were removed two days after operation. Mobilisation began on the sixth day and was followed by brisk haemorrhage which continued despite rest and local compression. Arteriography using a size 4 French Cobra catheter (Cordis, Rhoden, The Netherlands) via the contralateral femoral artery, revealed a false aneurysm of the posterior circumflex artery (Figs 1a and 1b) . Selective catheterisation of the afferent artery was undertaken with embolisation using 3 mm coils (Cook, Bjaeverskov, Denmark) and the arterial lesion was 'packed' using small pieces of Gelfoam. Follow-up arteriography showed complete obliteration of the artery (Fig. 1c) . The patient did well after the procedure and was discharged after 20 days. 
Case 2.
A 47-year-old man with avascular necrosis of the right hip had an uncemented total hip replacement using a lateral approach without complications. Massive fresh haemorrhage began on the third postoperative day. Arteriography using a Pigtail catheter (Cordis, Rhoden, The Netherlands) introduced into the left femoral artery revealed a false aneurysm of a muscular branch of the superior gluteal artery (Figs 2a and 2b ). Selective catheterisation was undertaken with embolisation using 3 and 5 mm multiple coils (Cook, Bjaeverskov, Denmark) in the afferent superior gluteal arteries. Follow-up arteriography showed no further haemorrhage; the patient did well and was discharged 11 days later (Fig. 2c) .
Case 3.
A 73-year-old man presented with osteoarthritis of his left knee having undergone a high tibial osteotomy nine years previously with a satisfactory result. Total knee replacement with a stabilised prosthesis was undertaken without complications. Fresh haemorrhage developed on the fourth postoperative day and selective arteriography of the left superficial femoral artery revealed a large false aneurysm of the lateral superior genicular artery (Fig. 3a) . The afferent vessel was catheterised with a size 4 French Cobra catheter and the lesion was occluded with three 3 mm coils (Fig. 3b) . Arteriography after embolisation showed no further extravasation (Fig. 3c) . The patient did well and was discharged 16 days later. 
Discussion
Although vascular injuries after total hip or knee replacement are rare they may threaten both life and limb. Several mechanisms of vascular injury have been described including perforation of an artery by a retractor, injury to an artherosclerotic artery with the subsequent formation of a thrombus induced by perioperative manoeuvres of the joint, by a tourniquet, by direct trauma to a vessel, a vascular injury secondary to the heat of polymerisation of methylmethacrylate and a false aneurysm or arteriovenous fistula induced by repeated local trauma. 2, 6 Exact knowledge of the relationship of the neurovascular structures within the surgical field is essential to prevent these injuries. 2, 3, 6, 17, 18, 21 The use of blunt rounded retractors is recommended. In revision of a total hip arthroplasty with marked acetabular protrusion preoperative angiography may be used to identify the relationship of the acetabular component to the neurovascular structures within the pelvis. 6 Early recognition of a vascular injury is essential, although sometimes its presentation may be delayed. Severe pain, a pulsatile mass with decreasing haemoglobin levels or fresh bleeding, usually through the drains, are indications of a vascular complication. 2, 6, 11, 18, 21 Embolisation is preceded by diagnostic angiography, usually using a contralateral approach. 15, 16 The exact anatomy of the lesion requiring treatment must be fully identified. Once the site of haemorrhage has been demonstrated it is necessary to establish that there is distal flow to the lesion and that only one vessel is involved so that effective embolisation may be planned. Embolisation, carried out as selectively as possible, improves the chances of success and reduces the risk of complications such as ischaemia of neighbouring structures. There are many embolic agents which give good results, but the most widely used, as in our cases, are gelatin sponges and coils. [14] [15] [16] 20 No benefits in any form have been received or will be received from a commercial party rleated directly or indirectly to the subject of this article.
